A 1 year prospective study of management and outcome of patients presenting with critical lower limb ischaemia  by Bailey, C.M.H. et al.
A 1 Year Prospective Study of Management and Outcome of Patients
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Objectives: to determine management of patients with critical lower limb ischaemia (CLI) from first presentation to
investigation and treatment.
Design: prospective study of critical ischaemia patients.
Methods: one-year prospective survey (May 2000±May 2001). Follow-up 3±15 months.
Results: some 873 arterial cases presented, 134 patients had CLI. Of the latter 49% were men, 30% diabetic, the median
age was 81 years. Only 15 (24%) of 62 cases were referred to outpatients as urgent. Patients waited a median of 25 days
(range 1±100) to be seen in outpatients, and had symptoms for a median of 8 weeks. Treatment was conservative for
70 patients, and 11 primary amputations, six secondary amputations, and 62 revascularisation procedures (34 operative,
28 percutaneous transluminal angioplasty) were performed. At follow-up (3±15 months, median 9 months), rates of major
amputation and death were 12 and 27% respectively. Significantly more diabetics underwent major amputation (p5 0.02)
than non diabetics. Patients presenting with ulceration or gangrene were at greater risk of death than those with rest pain
alone (p5 0.01).
Conclusion: patients with CLI often have symptoms for many weeks before being seen by a specialist, and 76% are referred
as non-urgent cases. This compares with patients with suspected malignant disease in the U.K. who are required to be seen
within 2 weeks.
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Critical limb ischaemia (CLI) affects one in 2500 of the
population of the U.K. annually.1 It is a condition that
requires prompt investigation and treatment, and
despite advances in both of these in recent years, still
carries a 1 year amputation rate of over 20%, a one
year mortality of 20%, and 5 year mortality of 40±
70%.2 Rapid access of patients with CLI to a vascular
surgeon may improve outcome, however there are no
referral guidelines for these patients, as would exist if
they presented with suspected cancer.3
The aims of this study are to determine the propor-
tion of vascular workload in our hospital accounted
for by patients with CLI, the source of referral and
outpatient wait for these patients, and to investigate
how presentation and treatment (conservative, ampu-
tation, reconstruction, percutaneous transluminal
angioplasty) correlates with outcome, in terms of
limb salvage, and mortality.Please address all correspondence to: R. B. Galland, Department of
Vascular Surgery, Royal Berkshire Hospital, London Road, Reading,
RG1 5AN, U.K.
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had rest pain for more than 2 weeks, or ulceration, or
gangrene. This is consistent with Fontaine stage III
and IV respectively.4
Materials and Methods
The Royal Berkshire Hospital (RBH) serves a popula-
tion of approximately 500 000. The vascular surgery
service is provided by two vascular surgeons, who
also attend community hospitals at Henley on Thames
and Newbury. All patients referred with suspected
arterial disease were prospectively studied over a
1 year period (1st May 2000±30th April 2001).
Data were collected to determine total number of
vascular patients, and what proportion of this vascu-
lar workload was made up of patients with critical
ischaemia. Length of symptoms and priority of refer-
ral by general practitioners (GP) were noted for
patients with critical ischaemia. In addition a vascular
surgeon reviewed all referral letters, and a priority for
appointment was given for each patient (routine,l rights reserved.
132 C. M. H. Bailey et al.soon, urgent). At the time of initial assessment ankle
brachial pressure indices (ABPI) were calculated. If
the leg was thought to be viable, an intravenous digit-
al subtraction angiogram (IVDSA) was carried out.
Intra-arterial digital subtraction angiograms (IADSA)
were performed on patients who were not suitable
for IVDSA, or who following IVDSA required further
clarification of vascular anatomy. Treatment and out-
come for patients with critical ischaemia were ana-
lysed to determine limb salvage and death. Diabetic
and non diabetic patients were compared, as were
patients presenting with rest pain alone and those
presenting with ulceration and gangrene. Statistical
analysis was performed with Chi-squared test.
Patients were followed up for at least 3 months; there-
fore follow up for all patients was 3±15 months,
median 9 months.
Results
The total number of arterial cases seen was 873. These
comprised 134 patients (15%) with critical lower limb
ischaemia (one patient had bilateral disease), and 739
others. The latter included: AAA (non rupture) 68,
AAA (rupture) 20, acutely ischaemic leg 33, carotid
disease 90, intermittent claudication 335, upper limb
arterial disease 21, and other miscellaneous conditions
including painful and cold feet 65, peripheral artery
aneurysms, false aneurysms, arterio-venous malfor-
mations, stump and graft problems. These cases are
not analysed further.
Patients with critical lower limb ischaemia (CLI)
Demographic data for patients presenting with critical
ischaemia are shown in Table 1. Of the 134 patients
presenting, five patients had incomplete data sets and
have not been included, and one patient had bilateralTable 1. Demographics and presentation of patients with critical
ischaemia.
n (%)
Men:Women 64:66 (49:51)
Age (median) 81 years (range 31±98)
Diabetes 39 (30)
Ischaemic heart disease 44 (33)
(MI, angina, cardiac failure)
CVA/TIA 17 (13)
Presentation:
Rest pain only 29 (22)
Ulcer/gangrene 101 (78)
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total number of patients included in the study is 130.
The median duration of symptoms before presenta-
tion was 8 weeks, range 2 weeks to 1.5 years (patient
with prolonged lower limb ulceration).
Referral pattern and referral priority requested by
the general practitioner (GP) and designated by the
vascular consultant for patients with critical ischaemia
is shown in Table 2. Significantly more patients were
prioritised as soon or urgent (n 47) by vascular sur-
geons than by GPs (n 20), (Chi squared 19.09, 1 df,
p5 0.001).
Median length of wait for an outpatient appoint-
ment was 25 days (range 1±100 days). When patients
were prioritised as urgent by their GP or the vascular
consultant the median outpatient wait was reduced
by 7 days to 18 days, however only 19 (30%) of 64
patients were seen within 2 weeks of referral. Com-
parison of patients seen within 2 weeks with those
who waited more than 2 weeks revealed that there
was no significant difference in amputation rate
(Chi squared 0.103, 1 df, p4 0.1) and mortality (Chi
squared 1.314, 1 df, p4 0.1).
Median Doppler pressure was zero (range 0±
260 mmHg), and mean 30 mmHg, median ABPI was
zero (range 0 to4 1).
Angiography was performed in 87 patients, and 18
of these required IADSA to further delineate the
anatomy. Three patients had disease confined to
above the inguinal ligament, 69 below the inguinal
ligament and 13 had combined disease. Of those
who had disease below the inguinal ligament, 33 had
superficial femoral artery disease, 12 calf vessel dis-
ease, and 24 combined disease. There were two
patients who had normal angiograms, indicating
microvascular disease only.
Treatment is shown in Table 3. Some 62 revascular-
isation procedures, either operation, or PTA, were
performed. The operations were: femoral cross overTable 2. Referral pattern and prioritisation of patients.
Referral method n (total 130) (%)
Emergency referral (A&E, or from GP) 29 (22)
Ward referral, i.e. from other specialties 25 (19)
Patient referred by GP to clinic 62 (48)
GP priority requested
No comment/routine 42 (68)
Soon 5 (8)
Urgent 15 (24)
Priority designated by vascular surgeon
No comment/routine 15 (24)
Soon 21 (34)
Urgent 26 (42)
Other 14 (11)
Table 3. Treatment of patients with critical ischaemia.
Treatment n (149) (%)
Conservative 70 (47)
Primary amputation 11 (7)
Revascularisation 62 (42)
Operation 34 (23)
PTA 28 (19)
Secondary amputation 6 (4)
 Figures are for the number of procedures performed.
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axillo bifemoral bypass 2, thrombectomy 2, endarter-
ectomy 2, exploration of graft 2, and aortobifemoral
graft 1. Primary amputation was performed on 11
patients, and secondary amputation on six, one fol-
lowing PTA alone, one following PTA and operation
(femoral popliteal bypass followed 6 months later by
femoral distal bypass), and four following operation
alone (femoral popliteal bypass 2, femoral distal
bypass 1, exploration of previous graft 1).
Some 70 patients were treated conservatively, con-
sisting of 32 men and 38 women, and 40 underwent
angiography. Of the 70 patients treated conservatively
27 were too unwell to undergo further intervention
and therefore conservative treatment and palliation
was the sole treatment option. In 39 cases conservative
treatment was decided upon, even though the patients
were well enough to undergo intervention. A further
two patients declined intervention, and two were
wheel chair bound, with no prospect of mobilisation.
In the conservative treatment group 25 patients died
in the follow up period.
To completion of the study (median follow up 9
months), the limb salvage rate was 61% (n 80), and
mortality 27% (n 39).
There was a significant increase in the number of
deaths in patients presenting with ulceration and
gangrene (n 37) in comparison to those presenting
with rest pain alone (n 2), (Chi squared 6.85, 1 df,
p5 0.01). A greater proportion of patients presenting
with ulceration and gangrene (n 59) were treated
conservatively than those presenting with rest pain
alone (n 11), (Chi squared 4.013, 1 df, p5 0.05).
There was no statistically significant difference in the
number of revascularisation procedures, or amputa-
tion rate in patients presenting with rest pain versus
ulcer/gangrene.
Of diabetic patients, 90% (n 35) presented with
ulceration and gangrene, compared with 73%
(n 66) of non-diabetics. This was not statistically
significant (Chi squared 3.59, 1 df, p4 0.05). Signifi-
cantly more diabetics underwent primary amputation(n 7) than non diabetics (n 4) (Chi squared 4.98,
1 df, p5 0.05). Significantly more diabetics (n 10)
had a major amputation (primary or secondary) than
non diabetics (n 7), (Chi squared 5.95, 1 df,
p5 0.02). There was no significant difference in
number of revascularisation procedures, or death
rate comparing non diabetic with diabetic patients.
There was no statistically significant difference in
limb salvage (Chi squared 0.041, 1 df, p4 0.1), com-
paring conservative treatment (n 40) vs revascular-
isation (n 27), and in mortality (Chi squared
3.57, 1 df, p5 0.1, 4 0.05) comparing conservative
treatment (n 25) vs revascularisation (n 9).
Discussion
CLI accounts for 15% of all arterial cases seen by
vascular surgeons in our hospital. The proportion of
the workload devoted to CLI is greater than 15% due
to the complex nature, and labour intensive treat-
ments required for this condition. The financial cost
of treating these patients is correspondingly high.5 All
patients in this study had rest pain or necrosis and
therefore had ischaemia comparable with Fontaine
stages III and IV.4 Analysis of ABPI, and Doppler
pressures revealed a median of zero, showing the
severity of disease. Angiography revealed significant
stenoses or occlusions in all patients except two.
Therefore this study has been performed on patients
with proven critical ischaemia.
In this 1 year prospective study of 130 patients with
CLI, we have achieved a limb salvage rate of 61%. This
compares favourably with other studies of this
nature.1,5 There was no significant difference in limb
salvage rate between conservative treatment, oper-
ation, and PTA. In the three to 15 month follow-up
period, over a quarter of all patients died, a consistent
finding with other studies,6,7 and reinforces the fact
that these are a sick group of patients. The high mor-
tality must be considered prior to undertaking com-
plex revascularisation procedures.
We found that diabetic patients are at particular
risk. They account for a third of patients with CLI,
and a high proportion present with tissue necrosis.
The severity of their disease is worse than non-
diabetics, and the progression of their disease is also
more rapid: they have a significantly higher amputa-
tion rate. However we did not find a significant dif-
ference in mortality between these groups. This
finding is similar to Tyrell and Wolfe,8 although
other authors have found an increased death rate
in patients with diabetes and critical ischaemia.9Eur J Vasc Endovasc Surg Vol 25, February 2003
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risk factor for the development of CLI.10
In our study the male to female ratio is 1:1, com-
pared with 1.48:1 in the U.K. national survey of 679
patients with critical ischaemia performed by the Vas-
cular Surgical Society of Great Britain and Ireland.1 In
addition when comparing clinical presentation, there
is a higher proportion of patients with ulceration and
gangrene in our group (78%), than in the national
survey (65%). These discrepancies are accounted for
by the high median age of 81 years in our study in
comparison to a median age of between 70 and 79
years in the national survey. When only the over 80
age group is studied in the national survey the sex
ratio has equalised to 1:1. Age is an important deter-
minant of prognosis in CLI, and the older median age
of our group of patients is likely to be a significant
contributory factor to the greater severity of disease at
presentation.11
In a review of 18 selected surgical series, including
5809 patients/limbs, Dormandy, Heeck and Vig,2
acknowledged that in highly specialised and aggres-
sive units revascularisation was attempted in over
90% of cases,12 however for most units the figure
was 50±60%. In our series revascularisation was
attempted in 42% of cases. This lower level of revas-
cularisation may be due to the fact that as a District
General Hospital we are dealing with all arterial refer-
rals rather than selected tertiary referrals. The high
proportion of patients presenting with ulceration and
gangrene may also account for the lower reconstruc-
tion rate, as these patients are often not suitable for
reconstructive surgery as the limb may not be salvage-
able at presentation, they may be too unwell to under-
go further intervention, and they are at greatest risk
from operative morbidity and mortality.
United Kingdom National guidelines for the refer-
ral of patients with suspected breast cancer have been
in place since 1999 and for all cancers since 2000. The
guidelines are for patients to be seen within two
weeks of referral.3 We examined the referral patterns
of patients with CLI. Half of referrals came from GPs,
and of these only a quarter were marked urgent, and
68% were marked routine, or had no comment regard-
ing priority made. This is despite the fact that these
patients, who are first seen in primary care, benefit
from prompt specialist investigation and treatment.13
Reluctance by GPs to refer patients quickly for inves-
tigation has been demonstrated previously.14 On
review of the referral letters by vascular consultants
there was a significant increase in the number priori-
tised as urgent. However, letters can omit vital infor-
mation and be misleading, and despite letter review
a quarter of patients were not prioritised by theEur J Vasc Endovasc Surg Vol 25, February 2003consultant. The median wait for an outpatient
appointment was 25 days, one patient waited for 100
days, and only 30% of patients were seen within 2
weeks. There is a wide discrepancy between cancer
patients and CLI patients, and the latter group has to
endure long waits prior to being seen. In this study no
significant difference in outcome was found for
patients waiting more than 2 weeks for consultation,
however in view of the limited life expectancy of
patients with CLI, rapid referral is important so that
their remaining life is spent independently and is of
good quality.15,16
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